This study examines response rates for mixed-mode survey implementation involving mail and e-mail/Web components. Using Dillman's Tailored Design Method, 1,500 participants were sent a survey either (a) via mail with a follow-up contact via e-mail that directed them to a Web-based questionnaire or (b) via e-mail that directed them to a Web-based questionnaire with a follow-up contact via mail. Results indicate that these mixed-mode procedures produce moderately high response rates. However, the mail survey tended to be more effective than the e-mail/Web survey, when serving either as the initial contact or as the follow-up contact. These results suggest that survey implementation involving mail followed by e-mail/Web, or even mail-only approaches, may result in larger samples than implementation involving e-mail/Web followed by mail.
W eb-based survey techniques represent an important option for evaluators across disciplines. Among the potential benefits associated with Web-based surveys are convenient access to samples; reduced costs (e.g., Cobanoglu, Warde, & Moreo, 2001) ; faster responses (e.g., Bates, 2001; Yun & Trumbo, 2000) ; more interactive or tailored formats; quick troubleshooting; automated data collection, scoring, and reporting; and access to larger samples (e.g., see Birnbaum, 2004) . Given these advantages across so many dimensions, program evaluators are increasingly using Web-based techniques (e.g., see Bierer, Fishleder, Dannefer, Farrow, & Hull, 2004; Bowling et al., 2006; Karras & Tufano, 2006; Kiernan, Kiernan, Oyler, & Gilles, 2005) .
However, there are also several potential limitations to Web-based survey implementation (e.g., see Couper, 2000; Dillman, 2007) . Recent research has suggested that a major drawback to these surveys is a lower response rate relative to more traditional approaches, such as mail surveys (e.g., Fricker & Schonlau, 2002) . To address this issue, survey researchers and evaluators have begun to turn to mixed-mode approaches (see de Leeuw, 2005; Dillman, 2007) , where individuals who do not respond to initial Web-based contacts are sent the survey through another mode, usually by mail. Although evidence suggests this type of approach can be effective in some settings (see Dillman, 2007) , few published studies have focused specifically on the effectiveness of switching between Web-based surveys and more traditional modes. Thus, the purpose of the present study is to manipulate and examine the effect of such a medium switch on survey response rates, focusing on a Web-based survey with e-mail contacts (referred to as an e-mail/Web survey) and a mail survey. This study also explores the impact of sequence of medium presentation.
Survey Response Rates
Reviews of electronic survey research have suggested that response rates tend to be equal to or lower than those achieved with traditional modes such as mail surveys (e.g., Fricker & Schonlau, 2002; see Cook, Heath, & Thompson, 2000 , for a review of factors affecting response rates for electronic surveys). Although findings specifically comparing mail surveys to e-mail/Web surveys are not completely consistent-with some evidence indicating similar response rates (Truell, Bartlett, & Alexander, 2002) and some indicating greater response rates for e-mail/Web surveys (e.g., Cobanoglu et al., 2001; McCabe, 2004 )-there appears to be substantially more evidence supporting greater response rates for mail surveys (e.g., Cole, 2005; Klassen & Jacobs, 2001; Kwak & Radler, 2002; Leece et al., 2004) . Thus, evaluators planning to use a Web-based survey face the likely limitation of lower response rates relative to more traditional approaches. Given this situation, many consider using a mixed-mode approach to improve response rates, in which another mode is used to contact those who do not respond to the initial e-mail/Web contacts.
Mixed-Mode Surveys
Several types of mixed-mode approaches exist (see de Leeuw, 2005; Dillman, 2007) . For example, some researchers have attempted to improve response rates by giving participants a choice of response modes. However, little evidence supports the effectiveness of this type of implementation. Dillman, West, and Clark (1994) examined the effect on response rates of offering two response mode options (telephone and mail) rather than just one, finding that this mixed-mode approach did not improve overall response rates. Similarly, Fricker and Schonlau (2002) concluded that no evidence suggests that allowing individuals to choose between a conventional mode and an Internet-based mode leads to greater response rates.
More promising results have been obtained when survey implementation involves encouraging response to one mode and then switching to another if needed. For example, Dillman et al. (2001) examined switching from telephone to mail and from mail, Web, or interactive voice response (IVR) to telephone, demonstrating that this type of mode switching can substantially increase response rates (e.g., telephone follow-ups resulted in response rate increases of 8% to 35%). The present study examines whether similar effects hold when switching between e-mail/Web and mail, as this is a rather common switch between survey media that has gone relatively unexplored.
Furthermore, this study explores whether one order of implementation is more effective than the other. For practical reasons, mixed-mode surveys with a Web component are usually implemented with Web first (e.g., see de Leeuw, 2005) . For example, McCabe, Diez, Boyd, Nelson, and Weitzman (2006) surveyed college students on alcohol use, switching from a Web survey to a mail survey, and obtained an overall response rate of approximately 50%. These researchers noted that the cost savings of using Web surveys first make this a promising mixed-mode approach for large-scale studies. However, as noted previously, numerous studies indicate that more traditional survey approaches usually produce greater response rates, suggesting that in many situations the opposite implementation order (traditional mode followed by Web) may result in better response rates. Specifically, in the common situation where a fuller implementation strategy (e.g., involving several attempts at contacting the individual) is used with one mode, and the second mode is then used as one last attempt with a less complete implementation strategy (e.g., involving a single attempt at contacting the individual), using the more effective mode first (e.g., mail) may ultimately produce greater response rates.
In a related study, Raziano, Jayadevappa, Valenzula, Weiner, and Lavizzo-Mourey (2001) attempted to survey 114 chiefs of geriatric medical divisions and teaching programs using either e-mail followed by mail or mail followed by e-mail. Response rates for the e-mail group (who could respond to the initial e-mail contacts by completing an attachment, completing a Web survey, or printing out and mailing or faxing the survey) went from 58% to 83% after the postal mail follow-up and the response rate for the mail group (who could respond to the initial mail contacts through postal mail or fax) went from 77% to 81% after the e-mail follow-up. Expanding on this finding, the present study provides an updated and larger-scale examination of this issue with a less restricted population (Pre-K through Grade 12 teachers). In addition, this study uses survey implementation procedures reflecting a well-supported and generally accepted methodological surveying framework, namely Dillman's Tailored Design Method (Dillman, 2007) , allowing for a comparison between approaches based on a standard set of procedures for maximizing response rates.
A few other studies have also involved both electronic and mail components, but the survey procedures in these studies have tended to be quite different from the approach in the current study (e.g., Caspar, 2004; Schonlau, Asch, & Du, 2003) . For example, Schaefer and Dillman (1998) examined a mixed-mode approach involving four contacts (prenotice, letter and survey, thank you/reminder, and replacement survey) in which mail was used as the prenotice or thank you/reminder only, with all other contacts through e-mail. Thus, in this case, the alternative mode involved notices or reminders, rather than the actual survey and response medium. In the current study, the switched mode involves the questionnaire and response medium itself.
Present Study
To examine the issue of response rates for mixed-mode surveys involving mail and e-mail/Web, this study compares (a) mail followed by e-mail/Web implementation with (b) e-mail/Web followed by mail, in terms of both response and nondeliverable rates for the initial survey mode, follow-up survey mode, and the initial and follow-up survey modes taken together. An individual was considered a response if a fully or partially completed questionnaire was returned or submitted. An individual was considered a nondeliverable if the postal mail was returned as undeliverable or the account used to send e-mails received a message indicating the e-mail could not be delivered.
Based on research reviewed previously, we expected the mail mode to produce greater response rates than e-mail/Web. Furthermore, although less research has focused on nondeliverable rates, we expected mail to result in fewer nondeliverables than e-mail/Web. Finally, the current study examined the common approach of using a fuller implementation strategy for the first mode and a single follow-up contact with the second mode. Thus, we expected mail followed by e-mail/Web to result in a higher overall response rate than e-mail/Web followed by mail. However, because the implementation strategy did not have substantive implications for nondeliverables (nondeliverable mail or e-mail meant no further contacts using that mode), we did not expect significant differences in overall nondeliverable rates. Based on the previous discussion, we propose the following hypotheses:
Hypothesis 1a: As the initial survey mode, mail will result in a higher response rate than e-mail/Web. Hypothesis 1b: As the initial survey mode, mail will result in a lower nondeliverable rate than e-mail/Web. Hypothesis 2a: As the follow-up survey mode, mail will result in a higher response rate than e-mail/Web. Hypothesis 2b: As the follow-up survey mode, mail will result in a lower nondeliverable rate than e-mail/Web. Hypothesis 3: Overall, mail followed by e-mail/Web will result in a higher response rate than e-mail/Web followed by mail, regardless of survey mode.
Method Participants
Participants were 1,500 Pre-K through Grade 12 teachers awarded certification by the National Board for Professional Teaching Standards (NBPTS) in the states of Ohio and South Carolina 1 -750 teachers from each state. Six individuals from the original sample were removed for these analyses: 4 individuals were not in fact National Board Certified Teachers (NBCTs), 1 indicated he or she did not wish to participate, 2 and 1 entered a duplicate ID number when responding by Web. The analyses are based on the remaining 1,494 individuals.
Materials
The questionnaire was part of an evaluation conducted in 2004 of the National Board Certification program for Pre-K through Grade 12 teachers, a voluntary assessment-based process for recognizing accomplished educators. The evaluation was designed to examine the antecedents and outcomes associated with such a teacher certification program, particularly as they relate to the establishment of a culture of shared school practices among teachers. The questionnaire contained 53 core items, with individuals encountering additional items because of conditional branching; there were 42 additional items (95 total) when branching across all 53 items is considered. Questionnaire items were organized into four major sections: (a) perceptions of NBCTs, teacher leadership activities, and the respondent's influence over schoolwide policies; (b) the types of roles, leadership positions, and professional activities in which the respondent participated; (c) the reasons the respondent applied for National Board Certification and the incentives he or she received; and (d) demographics. Most items used a Likert-type scale, although other formats were also used, such as yes or no, fill in the blank, and check all that apply.
Two versions of the questionnaire were created. First, a paper-based version was created. Next, a Web-based version was created with effort to preserve the appearance-both in form and in content-of the paper-based questionnaire. The primary differences between the surface features of the two questionnaires were: (a) coloring of banding within tabular sets of questions on the Web version, (b) border style of tabular sets of questions on the Web version, (c) use of bracketed and underlined "response boxes" on the paper-based version, and use of clickable response circles or boxes on the Web-based version, (d) page numbering and page breaks on the paper-based version and continuous, scrolled text on the Web-based version, and (e) conclusion of the paper-based version with a "thank you" note and conclusion of the Web-based version with a "submit" box.
Procedure
Participants within Ohio and South Carolina (750 per state) were randomly assigned to two equal-sized groups (375 per group). One group in each state (N = 750) received (a) initial contacts and questionnaire via postal mail and (b) a follow-up "special" contact via an e-mail that directed them to a Web-based questionnaire-this was the mail-e-mail/Web group (N valid = 748), and the other group in each state (N = 750) received (a) the initial contacts via e-mail that directed them to a Web-based questionnaire and (b) the follow-up "special" contact as a postal mailed questionnaire-this was the e-mail/Web-mail group (N valid = 746). Mail and e-mail addresses were obtained for all participants.
For both groups, the survey implementation procedures reflected Dillman's (2007) Tailored Design Method. Specifically, the mail-e-mail/Web group received the following contacts: (a) a prenotice letter, addressed to the participant and sent via U.S. mail, explaining that a survey would be arriving soon, along with a $2 bill as a token of appreciation; (b) a questionnaire, letter of instruction, and a preaddressed stamped envelope for return via U.S. mail; (c) a stamped postcard reminder via U.S. mail; (d) a second questionnaire in an envelope and with a letter similar to the initial questionnaire mailing; and (e) a "special" contact via e-mail that directed the participant to the Web-based questionnaire. The e-mail/Web-mail group received the following contacts: (a) a prenotice letter, addressed to the participant and sent via U.S. mail, explaining that a survey would be arriving soon, along with a $2 bill as a token of appreciation; (b) an e-mail that directed the participant to the Web-based questionnaire; (c) an e-mail reminder; (d) a second e-mail reminder; and (e) a "special" contact consisting of a U.S. mail questionnaire that was identical to that sent as the initial mail-email/Web group questionnaire. Participants who responded were sent a thank you note; only those who did not respond were sent follow-ups. E-mails were sent from a university e-mail address to personal or school e-mail addresses obtained from NBPTS records (consisting of participant-provided contact information) or directories posted on school Web sites.
Results
The overall response rate was 76.3%, with 61.3% of the sample responding to the initial contact and 15.0% responding to the follow-up contact. Differences between contact/response media (mail versus e-mail/Web) in initial, follow-up, and overall response and nondeliverable rates were examined using logistic regression, with group (mail-e-mail/Web = 0, e-mail/Web-mail = 1) as the independent variable and response (nonresponse = 0, response = 1) or nondeliverable (deliverable = 0, nondeliverable = 1) as the dependent variable. Note that nonresponse includes all cases where a questionnaire was not returned or submitted, and thus nondeliverable is a subset of nonresponse.
There was a statistically significant difference in initial response rates, χ 2 (1) = 220.49, p < .001, odds ratio = 0.17, 3 with mail (80.7%) resulting in a higher response rate than e-mail/Web (41.8%). There was also a statistically significant difference in initial nondeliverables, χ 2 (1) = 50.89, p < .001, odds ratio = 4.43, with mail (4.1%) resulting in fewer nondeliverables than e-mail/Web (16.1%). Thus, Hypotheses 1a and 1b were supported.
Follow-up response and nondeliverable rates can be examined in several ways. First, rates in the full sample can be examined to provide a general indication of response and nondeliverables for the follow-up contact. However, these rates will be influenced in part by response rates for the initial contact, as those who responded to this contact were not sent a follow-up. Thus, in a second analysis, we examined rates excluding those individuals who responded to the initial contact. Finally, follow-up rates may also be influenced in part by nondeliverable rates to the initial contact. Specifically, follow-up response rates may be lower for those individuals who did not receive the initial contact (nondeliverables) than for those who did receive the initial contact but did not respond. For nondeliverables, the "follow-up" is in fact the first contact received, and therefore this contact may be less effective because it is not experienced as an additional request to participate. On the other hand, for those who received the initial contact, the follow-up may be more effective because it is in fact experienced as an additional request to participate. Note, however, that the opposite might hold if those who received the initial contact but did not respond were expressing a conscious decision not to participate. In this case, an additional contact would not be effective, and therefore response rates might be higher for the initial nondeliverables. Thus, in a third analysis, we examined rates excluding both those individuals who responded to the initial contact and those who did not receive the initial contact (i.e., nondeliverables).
For the full sample (N = 1,494), follow-up response rates differed significantly between groups, χ 2 (1) = 109.35, p < .001, odds ratio = 26.77. Again, mail (28.6%) resulted in a higher response rate than e-mail/Web (1.5%). Follow-up nondeliverables were also significantly different, χ 2 (1) = 9.93, p = .002, odds ratio = 0.39, with mail (2.1%) resulting in fewer nondeliverables than e-mail/Web (5.3%). Focusing on only those who did not respond to the first contact (N = 578), follow-up response rates were again significantly different, χ 2 (1) = 56.02, p < .001, odds ratio = 11.65, with mail (49.1%) resulting in a higher response rate than e-mail/Web (7.6%). Follow-up nondeliverables were significantly different, χ 2 (1) = 53.50, p < .001, odds ratio = 0.10, with mail (3.7%) resulting in fewer nondeliverables than e-mail/Web (27.8%). Finally, focusing on only those individuals who did not respond to the first contact and who were not nondeliverables for the initial contact (N = 427), follow-up response rates differed between groups, χ 2 (1) = 45.54, p < .001, odds ratio = 18.77, with mail (51.3%) resulting in a higher response rate than e-mail/Web (5.3%). Follow-up nondeliverables also differed, χ 2 (1) = 32.62, p < .001, odds ratio = 0.10, with mail (2.9%) resulting in fewer nondeliverables than e-mail/Web (23.0%). Thus, Hypotheses 2a and 2b were supported.
There was a statistically significant difference for overall response rates, χ 2 (1) = 28.48, p < .001, odds ratio = 0.51, with a higher response rate in the mail-e-mail/Web group (82.2%) than in the e-mail/Web-mail group (70.4%). Thus, Hypothesis 3 was supported. Overall nondeliverables were defined as those who could not be contacted by mail or e-mail/Web. There was no significant difference in overall nondeliverables, χ 2 (1) = 2.26, p = .133. Finally, we also explored demographic differences across respondent groups to determine whether mail respondents were similar to e-mail/Web respondents. Examining gender, ethnicity, level of education, current teaching assignment, and years of teaching experience revealed only one statistically significant effect, for education level. However, this result was driven by the characteristics of a very small group of 11 respondents. Thus, we found little evidence of demographic differences.
Discussion
Although e-mail/Web surveys represent a promising option for evaluators, previous research suggests this approach results in lower response rates compared with traditional modes. To improve response rates, survey researchers and evaluators are increasingly combining e-mail/Web surveys with other modes. However, this practice has received little research attention. The present study examined response and nondeliverable rates when switching between mail and e-mail/Web, comparing rates for mail followed by e-mail/Web (mail-e-mail/Web) versus e-mail/Web followed by mail (e-mail/Web-mail).
Focusing on the two main contacts (initial and follow-up), the mail survey was superior to the e-mail/Web survey in terms of both response rate and nondeliverable rate, supporting Hypotheses 1a, 1b, 2a, and 2b. These results show a clear advantage for mail surveys, with this mode appearing to be more effective both as the initial contact and the follow-up contact. Thus, the present findings suggest that using a more traditional mail survey for both initial and follow-up contacts might be as effective as, or perhaps even more effective than, switching between mail and e-mail/Web.
Focusing on overall response rates, results indicated that the overall rate across groups was fairly high (76.3%), and that the rate in the mail-e-mail/Web group (82.2%) and the e-mail/Web-mail group (70.4%) would likely be acceptable for many evaluations. Thus, consistent with previous research on other modes, mode switching involving mail and e-mail/Web resulted in reasonable overall response rates. However, in support of Hypothesis 3, the mail-e-mail/Web implementation was clearly more effective, resulting in 11.8% greater response. This indicates the approach many evaluators may be inclined to use for practical reasons such as time and cost savings-e-mail/Web followed by mail-may not be as effective as the opposite order of presentation in terms of response rates.
Thus, this study suggests that any potential advantages associated with this order of implementation must be weighed against the likely disadvantage of lower response rates relative to using the mail component first. For example, evaluators could assess the potential cost savings of using e-mail/Web followed by mail in light of expected response rates based on the current results. Furthermore, it should be noted that this potential cost savings may not be large depending on the nature of the evaluation. In our study, there was little savings afforded by e-mail contacts, as costs reached approximately $5.32 per obtained response in the mail-e-mail/Web group and approximately $4.95 per obtained response in the e-mail/Web-mail group. The seemingly high cost per response in the e-mail/Web-mail group is due to the provision of a $2 incentive in the initial mailed contact. In any case, the current study clearly indicates the need to consider response rates when planning mixed-mode survey implementation.
Several limitations of the current study should be noted and addressed in future research. First, because of the unique constraints associated with mail and e-mail/Web surveys, the survey implementation procedures for the two groups were not completely parallel. This tailoring of survey implementation is necessary and consistent with Dillman's (2007) approach, but it complicates interpretation of the results to some extent. Future research involving similar designs but varying some of these specific elements might shed additional light on the current findings. Second, the study involved only a partial "crossover" design rather than a full crossover in that there was only a single contact with the second mode. The current results should be interpreted in light of this. Future studies might use a full crossover design involving an equal number of contacts in both modes to further examine mode switching. Third, to provide a clear comparison between modes, the Web version of the current survey did not include additional features that might encourage completion (e.g., multimedia components).
Future studies could examine whether similar results hold with mixed-mode approaches involving more sophisticated Web surveys. Note, however, that these changes to the Web survey could potentially result in different substantive interpretations and thus responses in each medium (see Dillman, 2007) . Therefore, studies might also explore the potential trade-off between response rate and measure comparability. Fourth, the present study did not include results allowing for a clear explanation as to why the mail survey was more effective than the e-mail/Web survey. For example, the questionnaire did not include items assessing Web usage and it was not possible to track whether delivered e-mails were actually read by participants. Future research should continue to investigate those factors responsible for differences in response rates for mail versus e-mail/Web surveys to further inform evaluators. Finally, the sample was limited to NBCTs, and therefore the extent to which these results generalize beyond this group is unclear. Additional research using similar implementation procedures should examine other populations to explore the generalizability of the current results.
Notes
1. These states were purposively sampled because of the high number of National Board for Professional Teaching Standards (NBPTS) teachers in these states and because of substantive differences in the manner in which NBPTS certification is rewarded in these states.
2. This individual was excluded because he or she represented a unique category (active refusal rather than nonresponse), but was the only participant in this category. Inclusion of this individual in the nonresponse category does not change results.
3. Odds ratio = odds of response (or nondeliverable) for the e-mail/Web-mail group divided by odds of response (or nondeliverable) for the mail-e-mail/Web group. This means dividing e-mail/Web by mail for the initial contact and dividing mail by e-mail/Web for the follow-up contact.
